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ij.k

+ Z('Gi +Di|2 +|Gi — Ei|2 + |Gi|2)-

iy
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BH3: 1.06<a<3,n=1

FROAT R F XA 8

_ 1 a|Vu?® o, 1 « |V pul|?
BR B g L« b a—1 - _ = b
w R {u [(3(2 3) 2 6 TG 3)’\> u
1 4 Vpul? _ vV—lu !
—i—(—(/@’—i-g —1)%—0[“ LY O)V—luo]ul}
u u k)
a 2 Veul> o .4 1 « 1 4 vV —1ug 1
=Re |- (1 — @ S —(B+sa—1
6[3( 3V e T TE APt ge - D
4 2 —
+Re [_ (6+§a_1)%+ua—l_>\ 5V uluo] Gy
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B 3:1.06<a<3,n=1

WH28EFEX, n=1

2 1
u P Re {uﬁ [( [Vl + dou®™ + d3)\u) D1 + vV —1ug(dyDy — uGl)] }

2
:< |V” | + dou®” 1+d3/\) D1 f* + (d1—|V:2L’| +d2u“1+d3>\>

X [2a(1 3)’%“’ +72]—|—u|G1|2 d;ReD;G!
2 S
-I—Re[A [Veul” b u + Aot 4 Ag) + Ay uo] ut
2 A/ —1
+ Re |: |Vb | Egua_l + Z3A + =4 » u0:| Glul.
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B 3:1.06<a<3,n=1

EP 2T

2
A1=(ﬂ+2a—2)dl+§ (ga—l)d4, Agz—d1+(,8+2a—1)d2+§d4,

2 5 2
A3 =d1+(ﬁ+a)d3+(§a— 1) dy, Ay =d1+(,6’+§a—1) d4+% (ga— 1) Iy

— e
=1 =3d1——

2 _ a 2 -
3 (—a - 1) My, =9 = 3d2—§,u, =3 = 3d3— (ga - 1> My, 24 = 3d4—ﬁu.

3
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B 3:1.06<a<3,n=1

ffldlz%@ ~3), d2=d3=%,d4:2—oz,,u:3,B:1—a,-fH%“ﬂJ
e S X IUAIE 6 Bt A b

Voul? a-1,, 4
6 » 5 (u® + )\u))Dl + \/—1u0<(2 - 3a)D1

3—afa,l a |V a,; 1 « |V pul?
G _ 2 -y ) et
(3(2 3 6 T3 u

_ 2 /—1
+3 a(g\vb:\ —ur A - uo)\/_uoul]}

+ L (3-a)14s —147)| Viul'
14q "~ e

V)
u2

7 uiuq 2
D11 + —(3 — a)—

R
12 u +

|Vb 2

-1 1
-yt [\Dnlz +20(1 — %) +R} + E(a —1)(a+3) R + Qo,
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B 3:1.06<a<3,n=1

4 Vpul?
Q %(504— )|D1]2+3\G1|2+(ga—Z)ReDlGl+(3—a)| 5;4
O LY Re G + (o Vo’
X 108(5a 3)ReDju + 6ReG1u + 18(a 1)(a+3) a |
* (50— 3) Za—1 (3 a)(50 — 3)
187 3¢ 2160~ YW
2 o
o _ _1 . _
0 3¢ 3 12(3 a)
« [0 (0]
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R 3: 106 <a<3,n=1 | B #4 4 g

nd Technology of China

FteE N REGENR: & ac[1.06,3) H,a—1>0, (3 —a)(145a — 147) > 0.

2
g(504—3) —a—1

182 3 :%8(04+3)(7a—6) >0,
3
det Oy = (3 — a)(3 + a)fa(e),

5184
A+ fi(a) = 11703 + 110a? — 519a + 288, #F LR L

fi(a) = 35102 + 2200 — 519 > 351 + 220 — 519 = 52 > 0,

M2 fi(e) > f1(1.06) = 0.804872 > 0. TR % o € [1.06,3) B, =X % Q, E&.
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B 4:1<a<106,n=1

1 2 —1
u"% Re {ué[(—M—FQT(ua—i-)\u)) D1 ++V— uo( Dy —3G1>

18 u
_ 2 A/ —
55t - 52) T (et ea - X500 ) v

)

1 1 1 |Veu> 1, 9 3 |Vpul?
2 — 3)(sza? — —a+ ) Ca2 o Yoy yyod
+(( 3G TRt )y TGy TRtV on ) s ”1”

2 2 4
a-1 ., Uy 1192502 — 15690a 4 3161 |V
— D 39 — Ta -
2 1+ 36( ) u 6480 u2
2 2 4

a—1 uiu 90 — 150 + 1 |Vpu

+ A ‘D11+ Z(6a+ 1)L — | bQ’]
u 81 u

1 |Veu> a-1
_|_ J— -
18 u? 2

W A)] R+ Q.
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B 4:1<a<106,n=1

1 2 9 |V 1/_1
:§|D1|2 +3’G1|2 - gReDlGl 0| bu| 0+A' - uODlul
-1 Vpu \V4 YV, ulb
=i Re Y10 G 1 Ay VoD ”'RD Ly g Vel ”' ReGuut + 412
" u
11 AL A
9 3 2 2
1o BE
_ 3 2 2
O3 = A :
2404 2
2 2 20
i E/
Z1=ZL 4




R 4: 1 <a<1.06,n=1 | B #4 4 g

nd Technology of China

1= 270(300‘ — 95a” + 1320 — 63), A 360(360a — 3650+ 116),
== L (400 + 150~ 92), Z=a —
1120 =4 2’
- 1468a” — 1 405
A4 = 5155(800* —6000% + 14680” — 12720 + 405).
5 e (1,100 01, e e s AV g e
u

— (456502 — 15690 + 10521) > — (4565 x 1 — 15690 x 1 + 10521) = 604 > 0,

—(9002 — 1500 + 1) > —(90 x 1.06% — 150 + 1) = 47.876 > 0.
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'Eﬁé 4: 1 <a<106,n=1

THHLEE Oy R F T X

1.1 4

1 1 9 3 2

_ _ 9 —

) ==> 07 —1 3 I ﬁ)(a) P etQ3 = ]%(a) )
1 3 9 3 2 57600 29859840000
3 A E 9

2 2 20

£ F fi(a) = —4320004 + 7800003 — 4011502 + 83000 — 992,

fi(a) = — 4608000000 + 63206400000 — 25055552000.°
+ 445951720000° — 428484235750 + 24660626800a°
— 87560989602 + 18234496000 — 252801536.
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fER 4: 1 < a < 1.06,n=1

f(a) =10(—5184002 + 46800c — 8023)
<10(—51840 + 46800 x 1.06 — 8023) = —102550 < 0,

TR AURE, &M@ f5(a) > mm{f5( )./f5(1.06)} = min{2493, 1623.03} > 0.
REFIAR #E [ e

fi(a) = —20(1290240000a° — 132733440000° + 375833280000
— 445951720000 + 2570905414502 — 7398188040 + 875609896),

£ () = —600(2580480000° — 22122240000 + 50111104000
— 445951720002 + 1713936943 — 246606268),

A9 (@) = —600(12902400000* — 88488960000/
+ 1503333120002 — 8919034400 + 1713936943),

46 A 148




R 4: 1 <a<1.06,n=1 | B #4 4 g

nd Technology of China

£ () = —480000(64512000° — 331833600 + 37583328 — 11148793),

£9 () =46080000(—20160002 + 691320 — 391493)
>£9 (1) = 46080000 x 98227 > 0,

£ (@) = £2(1) = 480000 x 297625 > 0,
£9(a) < AV(1.06) = —600 x 240932069.8544 < 0,

S2(@) < /(1) = 600 x 64747875 < 0,
fil@) <f4(1) = —20 x 191528001 < 0,
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Heisenberg 8 FBY ((R) IERIEHRFE

Au+u®=0, u>0 H"

n+2 n—+2

R o= Hoyel*(H"), MEENeC, ueCh,

u(z,t) = cyrp ‘t—i— \/—1]2\2 +zu+ )\rn,

7 #2.69 & %k : CR-Yamabe %] 2, Folland-Stein 7 5F X 89 & 4£ % 4.
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Heisenberg 8 FRY ((R) IGSRIEHRF =

+2
o D. Jerison, John. M. Lee, 1988, J. Amer. Math. Soc.: o = n_ Hu 6L2+2(]HI”).

HERZBELT, AAE T EAF R T =AM EF X, -H-k& T 4o F AR
O AMEBEZANGKEEXGHMSESF R?
Q ATHA—EERERRALEG LXK SR EARAGHIEEX?

2
o JikAv i, BR#L.%, 2023, Adv. Math.: 1 < a < nt

o /E: D. Jerison, John. M. Lee .7 1988 ﬁﬁ*}kT CR 3@ Yamabe 7 #2 69 f# 8
2%k, EANEA 5 Heisenberg 269116 X /248 £ — 4~ Cayley £ #%.
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Jerison-Lee 2 |o]

VAT W 4% B David Jerison and John M. Lee. Extremals for the Sobolev
inequality on the Heisenberg group and the CR Yamabe problem. J. Amer. Math. Soc.,
1(1):1 13, 1988.

o Our approach was to write the most general such formula with undetermined
coefficients, in which the tensors on the right-hand side are formed from
combinations of B, 4, and div 4. Equating like terms leads to a system of linear
equations for the coefficients. One seeks a solution for which the right-hand side
vanishes identically. This approach led us to a 25 x 25 variable-coefficient system
which we solved using the computer algebra program MACSYMA. Surprisingly,
we then found a three-dimensional family of solutions with positive right-hand side.
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Jerison-Lee 2 |o]

o An interesting (but vaguely defined) problem raised by this work is to find an
“explanation” for the existence of divergence formulas. Is there a theorectical
framework that would predict the existence and the structure of such formulas, so
that they could be discovered more systematically?

o As we mentioned in the introduction, the reason for the existence of these formulas
is a mystery.
4t 2t Jerison-Lee X 17, &A1 H T HF RO E: TA SN FHEF KX, R
% Jerison-Lee 3% i 6918 5 X 69 &M A& 7 Jerison-Lee F RO EBERKZEF L
kKEHA
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Jerison-Lee B3 (4.2)

2 2 IVbul2
un Re<u (D; + E;) — nv/—1up(2D; — 2E; + 3G)
u
2 _
=un » (IDy* + |E;) +Z (1Gil* +|Gi + Dil* +1Gi — Eil*) +u™ Y [Djug + Eguj|.
ij i,k

LA RMEMRY R TR EF X,
o E: R LMTHEMT Thu=c/, RERAAMETHRGIEES B %,

,l
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Jerison-Lee [BEE 5, (4.3)

n v 2 n
ur Re {u_% { (nu o 2n2\/—1u0>Di + ((n + 2)|Lu| U 2n\/—1u0>Ei
u

— (n+2)nvV—1upG; +n [Dju]f — Eju; +

2., /71 , .
- n|vbu| : 1uo +(n+ 1)u%2 “nv —lug — (n+ 1)n2u%>] &}} i

n—1/|Vyul
=

u N
[ Vpul®
=(n+2)—3 Z Eg|* + Z |Ei|* + (n—2) Z IDi? + (n+1) Z |G; + D;|?
i,j i i i
2
+ |G = Di— E* +un Y (|Ez* + nlDy[?).
i 1]
A E F XA Z R T 89,
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Jerison-Lee 18X (4.4) | F &) 4 2 K A& X g

nce and Technology of China

ur Re {u_% { (% + untQ)(Di —2E;)
— nV/=Tug[(3n — 1)D; @”*‘mE'+3”G]}}
[wbu\?

b }ZUDUF 2;)+ DI =205 + 3G
Ly
— Re DiE; + (3n — 1) Re D;G; — (3n + 2) Re E;G;.

BAMEE X R AT AE RN, A2 TR 3 7 A8 5 X B3, & R
WA M LT A3 B #6918 4 X
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[B1% Jerison-Lee 2Z 0]

> 2B, BT A E R 6 {(0,0),2,6,+} BEF XN

2
u% Re {u_%{ (dl —leu‘ + (dl —+ a)u%

+ (d1 —

1
;)a—u

- u)n\/—_luo) D

nt2

((n+2)(d1+a) —Mlvbulz (n+2)d1 + (2+
aF aF
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2
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u n
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n—1

+ a|Dju; — Eju; + wr |\ Voul? — n
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1 |Vbu|4
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[B1% Jerison-Lee 2Z 0]

u

+(n+ n\/_uo—(n—l—l)nu())]ui}}

5l
n

| Vul?
:[dl 5+ (di+a)u z:l|D,,| + (dy + 2a) Z|D|2
L=

(n+2(di+a) = p Vo2 | TDDTEH ;)“‘“u S e,
n—1 u? n—1 U
ij=1

(n+2)di+3a—p (2n+ 1)d; + 3a —
+ p— Z|Ey2+uZyG|2 ) — E ReDE;

BRI
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[B1% Jerison-Lee 2Z 0]

2
(n+2)d1 + (n+ ;)a—nu

+ (—d1 + 2

a+ p)Re D;G; +

n—1 Re ElG;

di > max{0, —a}, (n+2)d; — p > max {—(n +2)a,—(2+ %)a} ) (D)

v
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AR ZHt#rseME B FEE, L P4EM%E B#H AL

1 n—2
Bll = W, B12 = 5(—d1 aF a+ M),

(n+2)dy + (n+ 2)a — np

, Bog = 2(d1 + a),

8= 2(n— 1)
(2n 4 1)d; + 3a — on — 1 n? +5n—3
23 2(n—1) 838 = 7y (n+2)di + om_1 ¢ H
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4
[E]% Jerison-Lee 2 [d] ‘ i g

nd Technology of China

FR dy,a,p EEMEA X E LT, kT T 4= Jerison-Lee P76 69 = 4ita & X 7%,

od =1,a=0,pu=23, %5 T Jerison-Lee 12 % X (4.2)

od =0,a= ;13%’ p =3, 3% T Jerison-Lee 18 % &, (4.3)

1 U
od =~ a—O p =3 3t & T Jerison-Lee 18 % X, (4.4)
o di,a,p )&.%1'5' |8 B LT &R — AN E & X

Sp=1 oAFPHEFXEAARMEELTRAA-NOGSLE, =4
Jerison-Lee 18 % X, AL3& b # ] — 4.
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= (170)7 - (07

2\/}1 7317 4 53818 + 1435n° 4 134nt — 143913 — 120n2 + 292n + 48)
3nt — 2n3 — 512 + 26n + 8

1
X cos {5 arccos [ﬁ(595n10 + 70171 + 306661° + 5501917 — 769246 — 820951

A2_<

— 123450 + 38598n> + 2556n% — 69201 — 1440)
% (7307 + 538n0 + 1435n° + 134n* — 14392% — 12002 + 2020 + 48)~3/ 2] }

n(10n3 + 35n* + 4) )
(n+2)(3n3 —8n2 +11n+4)/’
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3n? 4+ 8n+ 4 €8Ty +2(n+2)(3n+2)’

- <\/468n4 138073 + 72 — 1500n + 612 0 — 21 24n® + 430 — 18 )

V/468n* + 138013 4 n2 — 1500n + 612 0  24n® 4+ 43n — 18
B2 = cos — + , ,
3n2 4 8n+ 4 3 2(n+2)(3n+2)

9936n5 + 4417215 + 32202n* — 6614913 — 3562212 + 54756n — 15336
f = arccos ,

(4681 + 138013 + n2 — 1500 + 612)2
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